: The acute effects of toluene on sleep-waking rhythms were investigated in rats.
but also abused by glue sniffing among adolescents and young adults1,2). Exposure to toluene has been noted to cause many symptoms resulting from the impairment of the central nervous system (CNS)3,4). Workers exposed to toluene often complained of insomnia5,6). Oettingen et al.5) reported that toluene-induced insomnia lasted for at least several days. However, the effects of toluene on sleep, in man have not been clarified in detail. The present study was designed to investigate the changes of sleep-waking rhythms in unrestrained rats after a single injection of toluene. The relationship between the toluene levels in the blood and the changes in the sleep-waking patterns was examined.
MATERIALS AND METHODS

Animals:
The Toluene (purity of 99.99% ) was purchased from Wako Pure Chemical Industries, Ltd. It was dissolved with an equal volume of olive oil and injected intraperitoneally at three dose levels, i.e., 200, 400 and 600 mg/kg of body weight. Each group consisted of five or six rats for both polygraphic recordings and determination of toluene in the blood. Toluene was administered at 0800, that is, at the beginning of the 12-hour light period.
Electrode implantation and polygraphic recordings:
When the animals were eight weeks old, stainless steel screw electrodes were stereotaxically implanted in the right frontal cortex (1 mm lateral and 2 mm anterior to the bregma) and the parieto-occipital cortex (1 mm lateral and 4 mm posterior) under pentobarbital sodium anesthesia (40 mg/kg, i.p.) . Stainless steel wires were also inserted into the left and right dorsal neck muscles for bipolar recordings of EMG activity. Wire leads from the EEG and EMG electrodes were soldered into 6 a miniature socket, which was secured to the skull with dental cement. After surgery, the animals were housed separately in recording boxes made of transparent plexiglass. At least 12 days were allowed for recovery from the surgery and acclimation to the experimental environment.
To permit unrestrained movement of the rat during EEG and EMG recordings, each cage was equipped with a swivel connector with concentric mercury pools. The EEG and EMG were continuously recorded on an EEG polygraph (Model 1A59, San-ei Sokki, Ltd.) at a paper speed of 1 mm/sec. Abnormality of the EEG was checked by power spectral analysis of the parleto-occipital EEG with a signal processor (Model 7T07, San-ei Sokki, Ltd.) and higher paper speed (10 mm/sec) recordings of the EEG in some rats. These power spectra were derived from the EEG at a regular interval of 90 seconds. The voltages of the EEG activity were sampled for 256 points at an interval of 10 msec. Twenty-four hour polygraphic recordings were made continuously from the rats for at least four consecutive days prior to and three consecutive days following the intraperitoneal injection of toluene. C) The EEG power spectra immediately after the toluene injection at doses of 200 mg/kg (upper trace), 400 mg/kg (middle trace) and 600 mg/kg (lower trace). H. ARITO AND H. TSURUTA and an active EMG. Slow wave sleep (SWS) was characterized by a high-voltage, slow-wave EEG and reduction of the EMG tone. Paradoxical sleep (PS) was characterized by a low-voltage fast EEG in the frontal cortex, a rhythmic theta wave in the parieto-occipital cortex and a lack of EMG tone. Figure 1 (A) shows typical EEG and EMG patterns of a rat before toluene injection. The main peaks of the EEG power spectra ranged from 6 to 8 Hz during the waking stage, as shown in Fig. 1-B . The SWS stage was characterized by peaks of the EEG power spectra ranging from 1 to 4 Hz ( Fig. 1-B) . The PS stage showed predominant peaks ranging from 6 to 8 Hz (Fig. 1-B) . There was no essential difference in the power spectral profiles before and after toluene injection at doses of 200 and 400 mg/kg ( Fig. 1 B & C) . A dose of 600 mg/kg of toluene produced an abnormal EEG characterized by bimodal peaks ranging from 1 to 4 and 4 to; 8 in the power spectra ( Fig. 1-C) . Therefore, the vigilance state two hours after a dose of 600 mg/kg was not classified into any of the three stages. Accordingly, recordings from 1000 to 0800 were compared with control values because of the indistinguishable EEG pattern into any of the three stages.
Determinatoin of toluene in the blood:
The rats were permanently implanted with a silicone rubber catheter into the jugular veins by a described previously method8). Blood (0.4 ml) was obtained 
